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RECORDING smaller than two times a capacity of the other. 

(57) Abstract: COPYRIGHT: (C)2000,JPO 

PROBLEM TO BE SOLVED: To permit gradational 
recording (multi-value recording) and widen a tonal 
range in a liquid-jet recording head (bubble-jet 
type ink-jet recording head) which can perform only 
binary recording conventionally. 

SOLUTION: The liquid-jet recording head includes a 
passage with a heat energy action part, a liquid 
chamber for introducing a recording liquid to the 
passage, and a means for introducing the recording 
liquid to the liquid chamber. The introduced 
recording liquid is heated by the heat energy action 
part to generate air bubbles, and the recording 
liquid is discharged from a discharge port because 
of an action force subsequent to a volume increase 
of the air bubbles. The heat energy action part is 
constituted of two heat-generating bodies 111, 112 
which can drive independently and are spaced a 
nearly equal distance from the discharge port, and 
at the same time, one heat-generating body has a 
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frbf&riSi: LTttWS-tf SiSftRB&JIBSS'vy Ffcfc^ 

e«h:ehs*u ttswBawriftT, auMyjjtfsa* 

2 0©fgf&i*A>b&!3, R20©5g^<*©-?*>-/3©fg 
&f*©?8&fig*Ji;Mfi/j©*-*l© 1 {g<k I?** < 2 IS- J: 0 

/j^c£*i«fc"«*{«»e»'>.v f„ 

[MSB 2 ] ttfflPA^ffiSltKBEiS LA>o-?j©fS 

j»(*©«»«/j*wo*tio i o ** < 2 ma o 

/hS ^ 2 -aOjaMfefr 6 * 5 #Sx */M*-fl?ffl ® *H A 

#HflB»fc<fcoT«iS*»£S-e. K*iS©tM»ii!in 
Kfc&45ffffl;rj»cj:*K MI B£»Ktt& mJf if± t±i □ 

& isx * n^-ttm M 1 » i r jpfT* * c »» 1 t a 

JS££-£S5tfS©;*:tS*&;U MBttfcBPA^fePtUi-f 
*}(WO|MI*K*.TlWWai*fT3 C £Z<tt®t?Z> 

ts^mt-r i \c&m<Dmftmfitm^y k. 

Ki&JKJg 5 ] iWEB 2 o©^f«Si*©&£iffl(A^!iifc set 
£1$mi:f Sit jRlft 1 X« 4 KEtOH*iWI»'S7 
Fo 

C t^r^ltt-rsil^i 1 X« 4 X« 5 JcSefRR«Dj8tf*R« 
ItES'N-j/ F„ 

[fiJK^i 7 ] MSB 2 o©5Jitf*©5gM3MA<fi&* 
c fc«r^F®i:-r 51S#JS 1 4 JbS 6 ©i^-fttAMCfB 
«©«H*"**HGa'vy Fo 

ttkftmt? zmm 1 Xtt 4 7bM7 O^fftfrCKK 
©*f*:i!fl«ES'Nf F„ 

[11*919] WE2OO»«M*K«»|Sn««ff<0»ft 

sisals ci:^jafrsni!j*ip4 1 x« 4 7^8© 

t^-f ftA>lcfEtc©f&ftWiB§5'N'y Fo 
ORlJjSW 1 0 ] iiORB 2 00«»f*A^*« nzffMV 

wmm<Dm-$ftm%zc tzw&tt&mwsi 1 x« 4 



^fc^iSltSCifc^t-fi-it^JMlXfiUftSl 0 

oi/»rn**ciE«oa(wi«iai'N > y f. 

MN&H 1 2 ] MHE 2 ooafcttte *ft * fttt*Mfctj 
©Sfc*tt«M**Rtt*cfc*^fc**fll3jHa i Xtt 
4 7'rS 1 0©i/>-rnAHC§BilS©f««:WEKS^-y K. 

[W*« 13] HfifB 2 "3©»RWt:©«I»B©WS A<g 
£3Cfc£$$fc-f£M*JilXf3:4 7 , (Sl 2©^rtl 
A^IE«©*f*i|MflE«'vy F„ 

[^©pibi&im 

10 [0 0 0 1 ] 

■y F*btf»c*©iBgi'vy F^ffl^fcPgUfB^^ff ^fB 
SWSKMfSfc©?**. 
[0 0 0 2] 

tcfc^T, *i6BM>*illl&TV*. ?-©*T'i«jifB^A' 
20 gfctff'tcfBiSCtT^SPiTll^^^x-y FfEiiSSii, 

A^^?n> a;S:A^px.p.nTiSp a aib^n/ct©t$n 
, Siift t, ^4o^)i)fk-\©^;jAWd!t b nr o t © t 

££o COi9W^->"iy MESSiStt, P/flW-r 
fc*Sn*ffi»«(*©'J^. (droplet) fcHWSS-SIES 
IBSBCfrMtS-erTES^fT^ t©-Pfe^T. C©fBiiffi 
ft©/jN^©^aRt>"5g^Sn/cMB«f*'J^?i=i©fR^7j 
l^]^$ySS^-S/cJ6©3iijeS77rSJCi;oT. ^oA>©77Sfc 

30 [0003] s i ©77)£tt, wu&mvmm 3 

0 6 0 4 2 9#W*ffl#fCia^*tlTV' , St© (Tele typ 

Mb, SBi»!W±fJ:ffB^)«i*:/J>?iS*ji^WKWJiS^ 
TIBiS^T9 t©T'fe«.o cntst^TMKf¥ii-rn 
ti, i±tBPi:<«lMm«»ca<»*AHj-T, -taiKWaUfc 
fBiSffi^/J^ntmPiOttai^-ti-, i^tttiJ Uf;fB^ 
*{*©/J«*lMOTfcl6UT«!MiJIRI«ft a r> e* 

•sesnfcx yfliifti«ffiiB*fi«9*-&, «if©3iis«fl:»c 

3 t©T*$>?)„ 

[0 0 0 4] mZV-fimt. WAtf. «S19l<r%3 5 9 
6 2 7 5-Sp/JlfflfiJ. tRIS^B^S 2 9 8 0 3 0 !?-B;j*fflflF 
H»CM^$nTt/^S/3iC (Swe e t^S) TfeoT, 

mwmmn^.mn a o Ti ! !fi!iiffl©iiii|g3i s n^tiBSs^^© 

/J«%«^*-ti:, c©^4$nfc^aM©SiJt»^tifc'h 
ffi*-«J©mWA'A>itbtiTU->SfiS|p]'^t!!illiI^?R3iS'y: 

Ktt, tfxVtSffii^^WIS^tiTt^fBi^'y K*«J 

50 fig-rs-WT*$.sttttjp©ao{c, iBim^A^En/m^nT 
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i>5 <fc b icmi&Ltcmmmmttmfe&mcimLT&m 

[0 0 0 5] ^3cD?jS«. ^ijK.ti**Sf#l^3 4 1 6 

1 5 3 mmmcm^nx^ztt (Hertz)t 
Sot. Rtmnt u y^o^ww^Htcmw^AHt, 

immn ic an** «n3saE*8a»(i$ efc u r son- s 

c t (c «t o T/h»©llfttttB%WJW L, ESMMM 

[0 0 0 6] £4©7jl£tt, tflRWf*!!^!?! 3 7 4 7 
1 2 O^JfflfifcP^^nTV^^ (Stemmed 

gfc&fccDT'&So SP^ffigS3 0©^S«. fsinfeRttB 

mme^ii, fESift*t fcjsurqttnp £ ommwD 

'NiSfcRtWfR^StfTfE^S&OT'&S. s 
t emraeSStt, te^ffittfcttffi-f -SttfflPfcfrr* 

[0 0 0 7] C tl^ftjfc© 4 OcDTj 5£(;j:&>!? fct&Rfc* 

-rsfcor-fe-sA^ sfc^tfc^T, 
t^^ft-rso ep^mse^i fr52?3©#5e«, he® 

Mot, !Raneflucu:7ifa«T««. 

[0 0 0 8] S5 2 O^SttBES'vy HO^/VfyXWt 

•«»/J«0«««lPJ»*<KflE'PHIlT** C t, SEH 
BttlKVf-?* V F-y h^ftU^f^ii t^OW^ 

[0009] ®3<Dijmtmmmfo'bm*mt-tzc t 



[0 0 10] $4©#5£ti®17!(M^3©fiS{Cj£^T 
fc, *yf?>h' (on-demand) TfiEf&&tt£ 

/^©^dt&tmm^S'Ni©'*', wmmmicmz 
rz'h\m®w.-f% chtPFgx-tbz ct&£Tsm 
i nmm 2 co^s©^ 5 icmn&o&mm&zmmtz 
10 i ^gitA' i %<. 8E&ffitt©%H±©i 

TSESi'vy F©*ni±lc fl)rgco««» 
fc^©ffl&fr£>, nEiS^-y F©v;HfVX;l/ffc;WilL 

;i/=p-tc«j; ^Tmmm&'hmvottiimmzfi 5 ©t% it; 

[0 0 1 1 ] SfCtt«HfllB4 8-9 6 2 2^$B (MIS 
JKHWtt^S 7 4 7 1 2 omiWmK.ttl&) Ktt, SJfc 
20 Mi: LTlMEexyiRiiJR^O^gK **«*«aaft 
x^/l/^-^rfiJffl-TS^to 0 (c^x*/l^-£:?ijffl-f 3 

4 1 $ -a- 3 &a*f8£T s fc & t a£4nf$-r % ha 
tEWsnrv^c 

[0 0 12] t^L, ±B4M»ctt, l£tl±mm$itL 

30 ^> BSMLTMb-rsct^fEtt^nT^sfc-r 

©ilEi^!St)jgbffifflfc:tt^|D]ti:*oTI/^o L*->t, 

40 JRffitctt, «±, »3SIE^t, IEiS^-y F©-?;1^/ 
X;Hk±, h F-y hOKSS^CFEMftO* 

f Uffl-T Sffl iitc U*> iiffl t ^ •? iTii|^* v #&LT 

[0 0 13] bfrUft^ft, cnt ^K*tBKA/b s fS^ 
L/cTiS (f#^BS5 6-9 4 2 9^«#fi8) tC^oT 

50 /W-y'ry MEMJISE©S*i:*S 



4 



(4) 



^1)92000-043269 



&©T*So 

[0014] ifBLT, cn&otmfhi/i."; y^y 

<* ^y^ s Js."j h©^v*«W©!If)2ifcbTtt®ji 
otOffeS. LfrL&#5, *-©MrS©f8£~rSiiS© 

m& i^o*> (a?a*«a£r*/jfia-r*) t^? 

SCfcfciE!lT'*So iot, £©«}:? ftMTVl/^x-y 
/jj£T*So 

[0 0 15] Lfrb&tfS, jfi^rU«T*tt,fc?>i®Wltf 

l^frfcSlfcMB^tf&Sgfc&oTST^S,, *DT, C 
©J:5&BIB§B»*l?git-Sfc&©l/ji£i:LT, #Jx. 
«\ <N¥F»1H3 5 5- 1 3 2 2 5 9^«KfflJ^StlT^^ 
■fimtMbZ* Zftlc&M£, '>&< fct 2^©3$££if 
#£A^U#S^$H*©&*(cA;^ttS<i^©A;^ 
= >if&mM-ft>-?£ tJC<fcoT, KfflfBtifcfT? t 

[0 0 16] C©#*./j«:* 7-Yx7tLTttfetL5 

[0 0 17] 

fcfeUJ AMW* L ? i: IT S gg£] ±£R©i:*fc 

*^wca*Tft*titefeoT, *©bwi4, aic, 
*iiigf sci-tc*s. *yt, g2c. «e*, 2*112® 

-rsctfc&s,, MS3tc, cci^/VSKJ: 

SESWiitcfc^T, RHMBM «HIiE») fcHTCEi: 

[0 0 18] Sft, C©J:5&?iE®'Vy Kfcfe 

i/'T, MDEfll (£fflE8) **jmtu H^z^nm 
mWfefc < T- 1 S «t -3 fclffii* J: 0 £{*tt«c«*f * C 

i-£*s. 

[0 0 19] 



1 1 * o mime <fc 0 . mmrnmw^nUfm^j^ 

2F-eS8j#i«*Jf2®-'W Ffcfclr'-T, #}fB$x*;l/#- 
»©*n© 1 2«*»)/h«^c4:*Wfli: 

**»KttM«B»'\y ft*s 0 
[0020] w«a2©awtt, Dtua^&iNeiitcE 
iat*o-77©^^<*©^ft6^A<ffi^r©?n© 1 

•?A£< 2«i 2O0»ib^5;5«!iW 

^Mf&©t*Wti/iDtci:t,%-5ftffl^(i:<J; , 9. MGEftK 

TIBH&ff 5 ^t*i«WiBK77ffi{c*3t,>T, tdlB 2 o©fg 
mm:, Wt1lMRteJfcUT»£, *Si,Hi«|HlLTlE»i 

»t(lSP*^i?tHi-r5ffifiS©Hffl^xT|igfJIIBiii&ff^ 
C fc£$®i£TS$«:«a«B®;Si£T**So 
[0 0 2 1 ] II*3l3©fgHfl«. IIJRIB 1 KIB«©jSf* 
i«SffiBa5'N-y Rcfcl^Ts MfB 2 ^©^^©A^x 

30 [0 0 2 2] M$« 4 ©f?B^{*, 11*11 1 (CBBSc©^ 
i«MfBSi'N-y Kfcfc^T. SufB 2 0(D56^f*©5g^Sffl 

[0 0 2 3] 5 ©^Hfltt, IB^IB 1 X« 4 (cfBic 

So 

[0 0 2 4] m*m 6 ©fgB^«. M«fl 1 Xtt 4 Xti 5 
©i/^-f nAMCfiBiiOfflE^WBB^^y Ffjuffi 2 o©5M 

40 FT** So 

[0025] mmm 7 ©hb^«, 1 x« 4 71s 6 
©i/^-fn*Mcfsig©a#iai!fiBJ8'\>v Ktcfe^T, humb 
2 o©#g^«c(D^Miifig^s^ set mm ttzm 
wm^mm^y ft*s„ 

[0 0 2 6] m$m 8 ©5iKfl«, «IN 1 Xtt 4 TbS 7 
©V^-ftl*HCfB«©?Si*:"®*ffB®'Ny Flcfct^T. huIB 
2 0©5£^<*©«{^fil^ j^SS: S C t mm 1 1 S 
iS&tlBii'N-y FT*So 

[0027] 9 oftnmz. m&m 1 xa 4 TiS 8 

50 ©w»-rn*^BB«©*tW«ES'Ny F(cfct>T, ME 



2 -Donmmcmmtiznmojmmwmftz c tz 
&mt*zm#mkitB»^'y ft**. 
[0028] m$m i o (omm. i xa 4 

S£t*ttmt1-%m#m!MB8t^y FT**. 

[oo2 9] m#m\ ioaw»i, »#Bix»t4ns 

[0030] l 2 ©SMBtt, M#JH l Xtt 4 TbM 

i o<o^-rn*HceiiEOfSWJ*t8Sis^-y fk*j^t> 

(gtt*c fc*1Wfc**R{MM#8»'vy FT**. 

[ o o 3 i ] mxm 1 3 ©»rc«, mam i xa 4 t^s 

l 2©f-rtiA^c3Bii©^fti®S48BIS'N-y Ffcfci^T, 

tzmfommm^v ft**. 

[0 0 3 2] 

mmommmm] amm i . 2 <d»hid «t, m 
omi&RzfBmici^T. E*m^rwmti. 0 1 

a> *^WiSfflSn*/^;l/>*x-y h^iS^-y fo 
HM*iWi^*fc»0#IIM«iBlT*oT, Hi (A) 
tt'vyFWfflH, 0 1 (B) tt'vy F*i»ja-rsffi8« 

cDiwm, iii (o umtwEoaaBL 11 

(D) ttgafi«Sffft'&j£fc*HBBI-?&'). H*, 1 

0 1 »ss& 1 0 zimm^mm. 1 0 3ttEMffitt 

SitAP, 1 0 4attt±SP, 1 0 5«SSB, 1 0 6tt«g 

1 0 71WI GBat) ©»a 
a, io8a«a«ii, 1 0 9a5s$tf*T**. 

[0 0 3 3] 0 2 tt, #58l8;W$fc®ffiSn*&£*iJ 
-Yy^iKRttb(Dmai%Si^-r*fc46O0T**o 0 2 

(a) asutttffiT*?), qtmpffiTYyi' 1 1 00a 
rfti^tyi-Et^ffim^c**. 02 (b) ttfam 

1 0 9)fWjllfS!2ftT, 5§&f* 1 0 9 ©affifflfi***Utff 

uww v *ai »cMSsi«itf & t * * T*D^sn, 
aosi 1 liWafcbT^sttjBMc**. 112 (o aa 

M» 1 0 9©^ffiTgi»»j:inl»*tifc»«-f 
iSKSWfcU c©Mi&i 1 HfHUSLIt 

ttUT**. C©B#, RttBPrtOJI^a, MfeDfiScgL 
fc#£tt±l?- U tttHPMTOnE t ©><7 >Xtf < I* 

*u tttbp«to-r>^ttA^SL^i<)*o 02 (d) a 
W®\cW&-t%ft<r>'(y>? 1 1 otfifbwsn*. co 

B#, 5g»5(*l 0 9tcam^)55tnTl^</^If<:*0. 
58$tf*l 0 9 0«ffifflS«»TLOO**. jR»l 1 1 

©fc«©KA{ia^M> wzttihaofi 4 5 y?fr<b^ 
iin*. 



(5) fcfl)fl2000-O43269 
[0 0 3 4] 02 (E) a«iai 1 lAVy^^iftcJ: 

g|5Ta«raoiRSStcff TtttBrtPEEO^t J: 9 ttffi 
PBS^^qtPrt'N'r v^^iMSitUT^ v^tt fc < o*n# 

£UTl^*. 0 2 (F) ttS6K«JSl 1 1MU 

n*ttfls»ca&*. tttbpffiTa, nEA^tbPrtEJ;*) 

iU^«ffitc**fcJ6, Xtf At ^tBPrtfcA 

10 DiiA>T#TU N *o l'V^tt<05fe4SSPaffi?Sl 1 2fc& 
0IB8lfi<D73l6]'\5~l Om/s e c ©*&fiT7R8ILT 

t^*o 

[0035] 02 Co imtiicucjyttf&mmm 

K£9mf&1& (U7-r;W £ftT02 (a) ©#<SK 
M*i®fiT\ Svraa^tc^iSLT^*. y±#, se* 
£ 9 » 6 tvr t V5 L fc ^7 ;!/ x -y F t?2HB^ 

-y FO-tt«ft«fi8. UST**^. *»Wtt, 1 0(0 

?4i|gil^pJtgT\ ^tgy^^SS* 2 OOfg^f*?;* 
20 PgfflllBfli^Rl^fc Uc-fV^->'i -y h^y F*«* 
-r*fe<0T**. 0 3tc*IIWO5I^SIS'O-ff"J*^ 

-r. *«wa, 01 (O ©5gi?j{*i 0 9^fn?ns 
±Lmm*]ife%2-D<D>%mwi 1 c 1 1 1. 1 12) 
i^oti^i^aBsns. 7 j, 7 2 a ; en ; fnfc 
iv&LfdMmm, s awiift SIT**. 
[0 0 3 6] 04a, *^R§tc^ffl-r*ig^s«{co 

fTtaW-f */ci&©0T*S. 04 (A) a^>^->*x 
•y h^N>y FOiittiPffli|^e.l,fcIESP*ffigl5^0, 0 4 
(B) a04 (A) *B-B»T«KLfc«^©«Kffi 
30 g|5#0T**. 0 4tc^StlfcIB«'\-y F 1 0(i, 

^ffitcfg^l 1 (lli. 1 ] 2) ^i^^tl^i 

jnkSit&nT^*aus»Ki 3*. s«i 2>&^9j; 

dfC^fScttC^oT. ?Si*^?R^^-li-*fc46C»i4 
ttJQ 14 C 1 4 1. 1 4 2 . 1 4 3) ^ra-tS-i^qtaigfS 1 5 

tffl^£ttfctf«)gfc#LT^*. *qtm»i 5 a, nttt 
P 1 4 2:»IM4i 1 1 £ oa^«n*«n*;i/^-^«f* 

40 6 t*tt4. 

[0037] ^fe^i* 11 (iii, 1 1 2) a, was 

©<t3{C 1 OOqtttJP 1 4{cWLT» KttBP 1 4fr<b 

1 1 1. &%^im®fc 1 1 2 «: ; ?- : n^ : nii. 1 .34TSBiiLfc 
0, **i/>afl^(*l l^tf^Wl l 2 «iq^(cffiHi 

■r*. 

[0 0 3 8] fttfftSV 1 6a. flif* 1 1 Oj»a£fflI 1 
7©±ffl5fu(Jig3U. ^^g|5l 7©$H*£$tt-r*Bfc 
50 LTOSSftfflS 1 8 KZOimt LTU^*„ Sftlg^gP 1 



7 Sttl 2±fcRtf6ftfcT8WBl 9. ISTSP/S 1 
9±K.mfe>ntc&%mffflZ0 (2 0-lj, 2 0- 
1 2 , 20-2J, 2 0-2 2 . 2 0-3^ 20- 
3 2 ) . «B»ttffitfiS2 0±CKtt&ftfc±fiBH2 1 

fclNMSfte. OMffiRIB2 0 (2 0-1,. 20- 

1 2 . 20-2j. 2 0-2 2 . 2 0-3]. 2 0-3 2 ) 

tea, ^^?-a-^fc46fcKji2 0Kams-a-*fci6 
©Hffi2 2, 2 3A^©*Efci9:ite,nTte»3, cne> 
owiimossfwasyH 2 0 ic «t o tsjs£« 1 7 

StlTl^S. 

[0 0 3 9] ±SWf 2 H±, f?fifg£gin 7fCfe^T«. 

mf«a(ui92 o«:«fflf *aw»c« 

^■T2»fc46lC, MlS&fciJI 2 0 tf&ttttigfl 1 5<D?8iftS8 
£$fcLT^Sffif*££IHS&rSi:fc&te, &f*£iiflU 
Tlg2 2, 2 3HjWBIW*©*I»jI:U S&fc, R 
SW SflBMMc fcttSSMW U - * fcWitr SfSi **r 
LTl^So ±SI5Ji2 ltt, ±EOJ:dft«ft6«:#t*fe 

*ffli;T«I2 2. 2 3H*Mt««K:88*.5&B*<£ 

H2 ooasKC^eiKfttmrstrao&RttfcL 

TRftLTfccUs 

[0040] tsi 1 9«x a&8ffiiHwa&*#-rs. 

1-&fc>*>, c©TSI5/ii 9tt««ttai©l8K;:«\ Ofttt 
ffilS 2 0 T*5g^-r5^*<8« l 2 WlK£*W* £ 0 &. 

wemm 1 8 fljteaw- ssj^tf r-t sis *> £ < 4 *> . 
*»tttm o$o fgiss^ 2 0 ^©aitf 0 f f $ 

jg^AHC»«l 2ffiiJ(Cfi£tBSftT, SSftftfflSM 6fc£S 
ifcttfc J: L fcMr&tfiUS* ttS fc&tcRtt 6 ft 

[0 0 4 l ] Jl<*6<j&*ffii: LTfi. mtfatgi: LT 
funy^ffli^ui&iai, aftSfttckoTS"; ^vi 

«±»c/£fi£-£5ftSS i0 2 - &SWiX/Vy#Dy 
^'i:j;^TM?n5S i 0 2 tfW6ftSo ■?■ LT, 
ZftbOmZli. l(im~l 0 /tmi:£ftS, fiiiJcgtSt 

oTM^nSS i 0 2 4ffi^TfeJ:V^U ^lf* 
S i 0 2 T*&Sfcl&, tfflJlc S i 0 2 £j£ 
mtiCttt<. g**©fc©*TBWBl 9£itfflLT 
t*v>. fl!iK7;l/5-*-£*&fcLTffl^Sli&t;:tt, ii 

[0 0 4 2] ^^t&SiiH 2 0 *«fi)W- Stffit LT*ffl 

y, fyZfr, zyy^y, t'jyfx * 
da. M±i^Ai?<D&K©fflfti&*W£>fts. ft® 

»JftB2 0«rtt«-r*Cti6Ott8O*. fttc&JSfllft 



(6) #1)92000-043269 
«te«ftfcfc«fc traffic ^(O^T-t® 

[0043] mmmz o«, ±85<o*f^%)H^T, 
ncttft^s, fg^stf[i2 ooflifffi, JUttign 

10 T'O^Sm/jllfcUfc*^ Testis t«T'S5*\ 
iI1£<DiI£. 0.0 0 1 /im~5 |ini, fcfilKtt, 0.0 
1 /im-l (imMftS. #^WT?«4, -0J4:LT, H 
f B 2 £2 0 0 0a (0.2/xm) X/<-y £ 'J > ^Lfc 0 
[0 0 4 4 3 fg2 2 , 2 3 WStSWt LTti, 

Sft, MftWtCli, W*fcf, A I, Ag, Au. Pt, 
Cu*tfJ51f6*l, Cft&*ffifflLT, ^»H©#ffiT- 

m^ia^m^©*^. j&k, H£T'f&tf ens, * 

aweti. A 1 ^ 'J y ^"{C «t «3 1 . 4 m}gfi)$ 

20 Ufco 

[0 0 4 5] fSHS (±fflW) 2 1 tcgjRSnSlftt 

fcGii-r s c t ^ftstf amsfS<*<j; o imtumzi 2 
o^s-rstu^ctT-^So «ise2 i^fS-rs 

TOfcbT^fffl%tOKI4, W*MBMk5/U=iy. aft 
•>Unv, Mftv^*5/^A. ffift7;l/5^<7A. Kft 

Kft^i/n-^A^^jfens, cne> 
ffM-rsct^Tt s„ mit^r^m. mitr/vz 

30 ^>>A (7;i/5^) mn-bvS.'ytttn&ttmicm^Z 
n«*r«Tfe*. ffin^S2 iosfftt, iinta, o. 

0 1 /i in — 1 0 /iiiu ^fii^tcti, 0. 1 fiui~5 firru 
®ii(Ctt0 . 1 /im~3 /imi:$nS©A^$Li/\ * 
52WT*fis ^ 'J vy»c«t S i 0 2 £ 1 . 2 /tin 

[0046] cn^Km^rc^mmmt. nc 

0*f*WrtMWrffi««, »HBB 55-132259 
40 $8ti:g8^*tiT^S^ ^©73ffiti, 2 0©56^» (5g 
jftl*) T\ 20<DjR«*«ft«*, Z(DfS3l2'(S.yif 
W itttBP<}:')iite*-li-S'r>'^riSOii?r?S» 

tc^ft^-a- «k ? t ^ 3 1 oT-fesA^ t>tt>tz mm%. 

Stcf4 J f>f4»)«a-!*^ t) . RkmY V^KCjiJ^SftS-y: 
[0 0 4 7] *CT\ *%WT'{4, 1 OtitoDlcWUT 

2-3o*8(bh***l, ; E-n?>2 0(D?gsa{4c(i:^n ; ens 

%S%^g|***-rSJ;3{CLT^So lt. ^ne 
50 2O<0^Sft^^n ; ftim33!T% *SV>t4HB#(C|gijL 



(7) 
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[0048] z^w^tta^nf'tisftijgaafiia* 

0©5HM*05»ife&*J 0, J, 2 J <D3 

IMK:»i!W*fiR*fc*C tff*WgV&& (3ffl) . 
[0 0 4 9] #fgf8©<fc3tc> 2O<0««W*<Da 

k * c o* o » a i <D%mwoft®miiz 

T'tt, HtfMSffifcJ&CT, 0, .11, .12. .1 1+.I 2 
©SKtaiMttHtfcSCfctfr** (.4 fit) o 

[0050] *mi?&. £t>icz?<D5%mto<Dnmm 

SttfTBMrr*. J KDftimtlZL J 2©5B» 

#|J?&3) ^©5g#5m^40. 1. 2.5, 3.5t 
l^d.fcd^fifcfcSo LfrL&tf^ 2ii*>e.3{iS<0 
MK&l?«ffiHKfl:ffi(i, 1 fr5*UC 2 . 5 9 . £ 

ibWAt-rt" (2.5{g) , »6A*«pmi«bflH96 
[0051] j i <D%mm?rft i . j 2 

<DjmtiZtlZ l . 5 (ctUi^WommicAZ 

mvh%) ts %<om<mmt, o, 1, 1.5, 2.5 
MXtMeu. 1 frb 1 .stc&tK aaMw***-** 

fcv>-5ci:«&< C 1 . 5 fig) , mBib^PiWaEftAW 
e>n, ifflffiSifc LT#fci§^ Sffill&3Wi«i:A,£#&*i 

Ltzi)\ %<D?m%imil%:2lC>&\,\ m*.n 1 9tt 
2«fr&3«©IH»::fcttS«BS{t«W\ 1^5 
1 . 9 fcft K> . gfb^t 1 • 9 (ST'fe D . ^KfBSSg^k 
Oi#5>fr£t;J:&<&oT^< tf, ^tlT'fc-tCgl'b^tf 

[0 0 5 2] *5£WT'!,t, Se»Kl2-30a«lf*{i, Rttii 
It. 0 3{c^LfcJ;3tc. 2O<08$if*l 1 j, 1 1 2 £ 
LT\ 2O£5Wi^mX±©fS£M*£I3ttS0Jt b 

[0 0 5 3] C<DH5<07?)£^ *l?W(Cj:b^T. lO 



sitsdtttsat) fc^xT. 5 tea** 

*<»6n*eii«, *©i*§<itf&a:t) 2 

[0 0 5 4]^*}. m5<D£o 4SH!ft*OB9>Wffi 
10 tt, 2OW±©^<(0^(* (1 1 j, 1 1 2 . 1 

1 3 ) fcfc&^SCfctfTtT. *»W«tt)t.M^*tt 

4= 

[0 0 5 5] (M*^3©^W) 2«C, C<D<fc?U:20 

20 *5*ffi^S6«o COi^t.lKWji*/!'*-*^ 
ntf^Vi:^ 9 2 o©56^'n<OA^x 

?{cfS, nua<0 2O©5E^i*©^^ 

«*<->*© US* 9 **< 2«J:9'hS< L,Ti/**»£ 

tmmc. 2 tt^e. 3ffl©^c*5tfsifcp 1 i^btfa#*£ 

[0 0 5 6] S?.tctfc, gllOSiti, %^©»Att 
<DtcibT°&%o wi^tO^olC, £<D£5%i?immt. > 

30 •y^>^©7'n-tX{cJ;-5TffMSn?.A ,! , 2O£0fg 

D , 2 oOft&tt-C^ft^ftArtx*^-?:^*. SiB 
-^fcA^-rsx*;l/iP-*fi^r{cA^-rSx^;l/ 

■T4) o itA14©BA^-ti-'/^^ft!2^<D2(gST'fi(C-r 
40 5&BtffcS. 

[0057] mft^tcfi, ^AjfSfijmE^axsif 

2 0V t-T4*&, fl"l73«SAT-t 40 V* 

-^*5 n s <t!i7?(4fSAT-t 10/is 

-fi*3 0 ft J fc-rSil^» ^tiSAT'fe 6 
0 n J ^ffilCtS^fT'**. COJc^tC. 2O0ifEi 
^OA*iW-84*Wfe 2 c t 

so trst^dc rie>ft^BiiasfbAM#6n, s 



[0 0 5 8] (K*®4©aW) C<D£n\Z2-0 

A<> ^ORL X7^>y©ft»07* 
y+MX£^;i3<:£lc£D, fBMUc 2o$)*S*<Dg 

(o^mw<ommn^\ -x<d ns«fc o * t < 2 

3o attttfctt, BB»ftffl»0 2fi*a*t:-rtitfJ:i^ 

[0 0 5 9] (MmmSCDnW) C<D£r>lC2~D 
;l/-S i 0 2 ©S£**#ffl^fc*§a, £V*;I/fcS i 0 2 

na, 5 0-iso ommictz-hK wm£-ij<Dftm 

[0 0 6 0] "TSJi^i, COWTttS i 

0 2 ©tM5A<iS< &3<fc 7 *crntf ckl^o Sfc 2 OO^g 

f£~y * h y y if (oxeti 2 oojMMfrWJ* Mi 3 £ 

SA^feSo &*5. CC7?ti^y^;V-S i 0 2 <Dg-&ttl 

fii«*S**ci:A*T*S*c 
[0 0 6 1 ] (B«*a6oaw) ccdj:-5^2o 

*«*KWr* 0 MSfiOidfc, *awo«j»*tt, > 

*A<* X/^y * U y^Wfc J;a«jKrtW»©RTO*JSlcfir 

co»^t,w»kn«jc2ooai»f*oaj»*B* 

iA^ -^HgJ:^t< 2«J:f)/h*<ft*J:3»c 

^n^nji^ Ava&s<o-c\ aj»»»owiB*j«-7 * 

h »J VH©t7S«2 0<D«S»#T»J^^S 3&SA<ife 
[0 0 6 2] (W*a7 0»W) C<0J:9JC2O 



(8) **BB2000-043269 

-*©«ttft02«*j«©att«4:a*J:3*c-r 

[0 0 6 3] 0l*a8OaW) COJ:5*C20 
10 0»J»f*0«»fl6**a45**S5k:flSO**W3a:«l 

a4-r««ja©***tt, 
[do64] 0^0, 2ooa»»fcni:A*x**4 ? 

A<a&£C££lR)i;T*&£o cOJf'&fc, bu$£[5U£ 
tt, -*©li*DW< 2<e*D/hS<SSJ:5fci* 
[0 0 6 5] m#m9<DWn) XIC^ <ZOcfc9tC20 

(1 1 1( 1 1 2 ) *ti€tta£e»s^sfca©« 
8s (7 lt 7 2 ) o*B***fe«-e*« 0 iiii*»co«t3a 

Witt* A l«0&H«SA*ffl^5tl5AV -A 1 lilt* 
tt, ^4i:f5]^(cA 1 0»*c»»-r*o W^«S*££& 

[0 0 6 6] ctoT. [S60J;3(C. 2O0»S!M*T« 
ffiiB*S45>^ntf, C<0 2OO»J»f*tt«J»ffi**^BI 
40 irefcofcfcLTfe, ftjSftfiEAA^aSS^ft, JgSfcL 
T«ffl*»4a-e:*IIB/3*a4ofcfeO!:a*. 

0. «««A^ait^eo»8ft*«, m«tf*i#^#oai» 

^cfc 0 fef»AWf IC < ^^T% «fa«*te*A^tV^ 
CT'tiA I *«KcWT«WLfcA^ ttOAu, C 
[0 0 6 7] (8S*a 1 0 £>?£TO ^tC. C O £ 5 (C 2 

fljioaitftamfiRfcioi^TKBB-rfto ^0^5^. * 
50 «wot»jbi 9(4. MBWKSt^c -r^^ 



(9) 
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TS/U3VaHfi±KS i 0 2 ftlftft£-<ifc&e. 7*h 

iM©-^os i o 2 £8?<-r5. c<om-&t>. c<om 
ttmm&<oft*mji<Dmt>\ -#© ns^o^t < 211 

* -5 KTWJf 1 9 <DJP 6*15. 

[0 0 6 8] (11*^11. 1 2©«W) CO* 

?(c2o©5?#m*©m*#i$, &z\,Hm%mmzm 
<D Xtmm9mm<D®m) mic a 1 

ZZCtZtSfflLfzo ^CT*, CCT-te, fluy>©0iJ©<}: 
A I $©£JS#^£vM£ LTffll^/JtfT'ttS 
<, SttM*fcbTffl^*H*iWM"*. 
[0 0 6 9] OID, 80E2-OO5H»«:Oif66ft^-*' 
KWIMt:*Wt**», fcb<«ii#fc*n*tttt5»tea 

^©-MT'S.*), 03{c^bfc2O©5g$S{*©-?j© 
± (X«T) KA l^©&II*fflJi2 4WU *© 
M*QttlM9tt*ift< bfcWe&S. c ©J; ?£-;£© 
f&m&<otii®&f&*n<t& chic*.*). 2o©fggj{* 

<Df%mmtimm k> , **i€ftT*^£;*-t>-sMis©*i* 

[0070] c©*§£fc. coft^fflttrtoaiMHio 
ft**, -#©l««J:9**< 2 ft* 
±SS£HJi 2 4 te**tt«fti*«j«««Oi£ 6 n 

5. £fcC©J:-5&£JlJf«:, A uHo^atcit^y^ 

wytiz&t&m \c&m*x*>&vt>\ ai, cu 

«, ltt(f-ry^K«bft^J:9fc, «iilei«k0T©li© 

[0 0 7 1 ] (W#*l 3©5PO JMC, CO*3K2 
fc, *gl|l!OffiSil ChfflSJB) 2 lO^atW^LTS i 

(Dc<D&mm Ltmm) 2 low^^^sctcj: 
2-z>mmwo)wmH i &.. tb^itm^m^m^ 

cfcoTS i 0 2 ©(Sjji!Jf3£7efiSt L fc&tC , 7 * h 'J V , 

X7fyyrff9t, 2o©^«£*tjgfi2*n5«i«© 
r?mmmo)^mmf]<Dm\ -77© 1 fg <t 0 < 2 « 



J:9/h«<**J:5»c«BIB (±JB») 2 1 ©ftStfi* 
«>&**. ftfc, <SS5J§ (±»JB) 2 KOWBfcLTS 
i 0 2 ©ff"JT'f!Kf!Ubfctf, ffi©TOT*feoTt.<fcV>Ci: 

[0 0 7 2] 

mW<D®m ttJRW 1 . 2E*tt5bfc$Efl&: lOOtt 
ffidtCttfSbT, 38fc^#£SS2^©«IM**R 

a, iHiif^stcjsuT^n^n©^^*?*^, fes^ 

fcffSidfcS^fcOT* ft*, 2«K»bfrT*ftjtP 

5F7 vwmmc&zmmm &imm) tmmvtb 

?, -77© 1 ftU 0 < b, 2 fS«fc 9 'hS < b fc© 
&5l,HS2 0©5Sf&{*©^ffi77 
20 &f*£, l«&»ftfcffi|&bfc')&aWi2o£ffl#£-fo 

•a-TiBiibfct)bT, zcD^mi^oiz^x-zm-sic,- 
zcomm&fthrizwmftfc^ii*) , #nfcii;iB«&ffi 

[0 0 7 3] II*Ii3{CW)SLfc^ : C©J;5*^7" 
;V ->x -y h time £ Zfmft&lc fe^T , 2 -offMWs- 
^©A^x^l/^-^gX-SJc^tcLfc©^, 
WS9HC«fcoT, £!K2 0©5g|fi{#©?€ifift£g£x3C 

mc&rsTBlfc-StlZXMcDizZZbmitztb. ^ft6 

^6ttt±i-r ; 5»«©Mfi ; &^x. ; 5>Ci:A , !Tt, MfBii* 
±(cfctt-5 K-y ^fr»4>5 K-y htl^Pt 

[0 0 7 4] 4 nm 1 3 fcWjSbfc^ : /^TlV 

mix-mLir^hWL^tm^rzz. hies*) , ^-31 
fc^x.6n5 2 0©AtS©»^{***-r5fB^"y F 
40 (Cirb^T, *tl^tl<D»«K**. «*ffiiC*»bfc 
0, J&*t»tt20«rffl#^t)«T«ilbfc5LT, ^© 
PgDib^V^^Sti^tc, ^©ISlWI^ttlSfliHtf 

[Hffi©ffli^^i«W] 

[H 1 ] *«W3affl**iSK(*«WBBH'N-y F©» 
[H 2 ] *5EHj:|A^)f)$tl?./^7";Vv ; x y h7a^©-r 

50 [0 3] *^©fgSft#g&©£4t!HT-£>£„ 
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[04] *¥tm<ojmti&&*mi+*iitb<DmtiB 

T'&r>T. 0 4 (A) «gHl¥*ffl0> 0 4 (B) «0 4 
(A) tc&ttSB — B®nfn0T'&5„ 

[0 6 ] ««Rtfa»*Ofl!lOB3Jtfl|*KWr«fc«> 
<Q0T*&S„ 



8, i o 8-&HMtffi, i o-yx;K i i 

12 13-8BHHL 14-RttBP, 1 5 •■■« 

RttUA 16-»f|FfflflP, 17 18-»tt 
ffl», 19-TJHW, ZO-SMMSfiJB, 2 1 -±« 
S, 2 2. 2 3 2 4 -ftlBtfftEl, 10 1-8 
1 0 2 1 0 3-E»«f*:8i[Ap, 

1 0 4-RttfclP, 1 0 10 6-ffii^)St 

zm®. io7-mmtmm. io9-»*w*, 11 
o-"fy^, 1 1 1 — §hs, 112- 
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(D) 



106 109 107 
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(A) 
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[&*M8U] ftHf&m 1 7 2 <DMfclc <fc %®iE<om® 
[58fTB] ¥$1 5*P6£ 1 OB (2 0 0 3. 6. 1 0) 



] **BB 2000-4326 9 ( P 2 0 0 0 - 4 3 2 6 9 A) 
[fcMB] 2^2^ 1 5B (2 0 0 0. 2. 1 5) 

HBWW 4MMMMMB 12-433 
[tiJJMM ttM¥ 1 0-2 1 6 9 9 8 
[SfK1#iW>§iMI7liS] 
B41J 2/05 

2/205 

[F I] 

B41J 3/04 103 B 
103 X 



HfttJB] ¥s£l5^2^27B (2 003. 2. 2 
7) 

[¥«ffiIE 1 ] 

MiEi**«ss*] mmm 

MiErt*] 

.illi] ^ xjwk£ = ffifflM^&£il& wm. 

®&wzm x-r a #a=&ia jt . a a s n s E»«tt&ffi 

BflfeOttttlttoiK: £ fe ft 3 \mti tc £ 0 . fiufBE^fg 
f*£PtfcBPfrg>?%iigt LTttffig-&S«fti«ftrtB»^y 
Ktcfe^T, fufBgftx^l/^-flsfflgKa, ffifEP-flPfr 
6gtatgE«tciEIIBgtl> 2 QtDgg&ttfr g>ft5 t fe 

_«bim*e aware, saggy «8i3*u ism 

[88**2.] l&x*;l/:£-m^£ii2tf/cifci®. ISiffi 

te«£©i*ffl*iitaK: t fc ft 3 ftffl^ (c J: 5 . tiEEStt 

T> MEJ»x*;l/^-ffffla5tt, fffiEtttliPfr&KUn? 

ElBKEHSti, fflaiEid*^^T\ 

2 OOJHMfcfr 640, K 2 0©5_«Jf*© 3 l3-7?©5g 

[i»**3.] ttttlPft»6*raieEHLfrr>-^ro« 



«M*©5aKHt**MI!rti©*tW!> l 9 At < 2 <g J; ») 

20 *HtW*fc*:?T*HS*»&«#, l£MrS©<*«it*D 
(c t feft 9 ffffl^K <fc 0 , *9ffiffiS«ft=£t9IBiltaiPfr 
e^x^l^'-ff fflgflffi t a(£¥'fT7?fiK iSMt LTRt 
til 5 -If, Eftttlc AttEffiR«f>hK S # T fiflii^rtT 5 »{* 
"MrtHaflrfcfcfe^T, MfB2o©?giS{*:*, MMMI 

[81**4.] WE2 0©aj»ft:'N©A*x*;U^-« 
30 lal-Tiift^C t*¥fWlt?%m&m 1 Xa 2 tcEK© 

[Bffl**5 ] ME 2 o<D^f*<D^i»i«f^.M4 * c 

*!£fcf sis** i jut 2 tcEttoatftwHiBa^ 

-y Fo 

[IS** 6.] ME 2 ooSMftftOfiffifflA'Sa Set 

%vmt?z*iim\ 1 31a 2 51a 5 icmmvmwmim 

Fo 

[3§**7_ ] me 2 oeg^oikjMiffifttfJia: a c 
tz&mttztmm 1 xa 2 xa 5 xa e tcgB«©% 

40 ftWItES'N-y F. 

[11**8.] ME2ooa«n*ic»a*naiiaoj» 
^a^sftsc t^^fc-rsis** 1 3ja_2. xa5.7i 

Si<Di/'>-fn/)-'tc82(K(DjSi*ifiWE^'N t y F„ 
[11**9.] WE2 0<0»»f*Oif%6A^-^KSa» 

#«i»w*c k*w«tr*iB«w 1 xa2x as7bs 

jLOi#^tl*»KE«0«#««E»^--' Fo 
[iii!i**__0 ] ME 2 0©$_&(*fc*n*n«tf«ia 

(om&zi&mwzmizctzftwitirzmxm 1 xa 
2.xa_L7i»S9.©i/^-rn*^i:Ett<o^(*"ai ! fE^'> 

50 F„ 
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miE^mmm^i mm® 

MiEttftHlfe] 0 0 19 

[*§!#*£] 

MIErt&] 

[0 0 19] 

mwm. nMmmtimmzti, mmmumm^'j gym 

ic £ fc & 5 fWlfttC J: 0 - iMSfiB$ffitt£M!ifilftx*/l, 
m^-a-S?ffi#i9S ; tfB^'N^ Ftcfc^T. MBIfcxilwl/^ 
x£|gf!]tfpJt£T\ ^|^^S^5 2oc0^<*^&% 
7?<D^noHSJ:D^:t< 2<g<fc !)/h2^C tlt&mt 

[WiiEW«»i^] mm® 

[ffiZEW^HE^] 0 0 2 0 
[ffiEF^] 

[0 0 2 0] !li ! i*XH3.c05gt!^i, RtffiPfr £^»cfie 
t>*t< 2fg£9'b£^2 0©^&fr6&3fftx*4/ 

m$,Ymwmmmc t & & ? waaic <t o , mmmm 
rmmzfi o m^mmm^masi tarn 2 -D<on 



[3^fiIE4] 

miEtimmmzi mm® 
ihrnnmrnzi 0021 

[*liIEF*l£] 

[0021] m#mA.<o$tw&. $mm 1 jut 2 tciai? 

©i&tt'g&tiBil'N-y Ffcfci^T, iifB2C><D5g#M*'\<D 

fcflfi§i^-y FT-fe^o 
10 [?^iE5] 

BfIE*fi}»gi£] TOffi 

miiEttmm&i 0022 

[0 0 2 2] cQfgW;*, MjRJB 1 KM 2 tciBft 

<DiS#:»^SB^'N'y FlCfc^T. iME 2 0<D5g#H*£D5g 

MAI*!,; i:^mt-ri.rg<*i«^gBff'N-y FT 

20 [*IIE*t#i»Si£] f^iS 
lffiIEttMimE%l 0 0 2 3 
[*fIE7?i£] 
MIEl*l§] 

[0 0 2 3] g|^I|6_cD^tt, IfjRlit 1 Xte 2 Xt* 5 
KiiBiiacO^^lWlfB^-y FKfei^T. iw!(B2 0©5M 

{*©sta«i # n& set *i#$t 1 1 % m&mmm^ v 

FT-&3o 

ttmm. 7 ] 
[«he»^«ji«] mm® 

30 MIEW^SS] 0 0 2 4 

[MiE73te] mm 

[¥^?fOIE8] 
[*iiIE*fii«i£] B^f# 
[*iliIEW«i^lil«] 0 0 2 5 

mmum mm 
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